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Age and Growth o f  Mohave Tui Chub G i l a  
b i c o l o r  mohavens is  from Two Ponds a t  F t .  Soda 
. - - . - - - - - - - - - - - 

Thomas L .  T a y l o r  
C a l i f o r n i a  Denar tment  o f  P a r k s  and R e c r e a t i o n  

Sac ramen to ,  CA 

and 

D a r l e n e  McGrif f  
C a l i f o r n i a  Depar tment  o f  F i s h  and Game 

I n l a n d  F i s h e r i e s  Branch 
Rancho Cordova,  CA 

The  endangered  Mohave t u i  chub ( G i l a  -- b i c o l o r  ------ mohavens i s )  i s  f o l ~ n d  i n  

two ~ o n d  h a b i t a t s  a t  F o r t  Soda,  n e a r  Baker i n  San B e r n a r d i n o  County ,  C a l i f o r n i a .  

'i'hese f i s h ,  once n a t i v e  t o  t h e  Mojave R i v e r  were  e l i m i n a t e d  f rom i c  t h r o u g h  

t lvb r  i d  i z a t i o n  and i n t r o g r c s s i o n  w i t h  t h e  Arroyo chub,  Gila o r c u t t i ,  i n t rnducc td  

f rom t h e  Los Angeles  B a s i n .  The F o r t  Soda h a b i t a t s  c o n t a i n  t h e  o n l y  r e m a i n i n g  

Mohave t u i  chubs  i n  t h e  Mojave R i v e r  d r a i n a g e .  These  p o n u l a t i o n s  h a v e  ~ r o v i d e d  

s t o c k  l o r  two s u c c e s s f u l  i n t r o d u c t i o n s  o u t s i d e  t h e  Mojave R i v e r  d r a i n a g e .  

The l a n d  manager (Bureau of Land Management) c o n t r a c t e d  w i t h  t h e  Depa r tmen t  

of  F i s h  and Came f o r  a s t u d y  of  t h e s e  h a b i t a t s  and t h e  t u i  chub p o p u l a t i o n s  

a t  F o r t  Soda .  A p o r t i o n  of  t h i s  s t u d y  was a n  age  and growth  a n a l y s i s  t o  

determine i f  d i f f e r e n c e s  e x i s t  be tween t h e  two t u i  chub p o p u l a t i o n s  a t  F o r t  

The two pond h a b i t a t s  a r e  o f  s i m i l a r  s i z e  b u t  show i m p o r t a n t  d i f f e r e n c e s  

i n  w a t e r  q u a l i t v .  T>ake Tuendae h a s  a  s u r f a c e  a r e a  of  0 . 4 7  h e c t a r e s  ( 1 . 2  a c r e s ) .  

Watcr i s  Dumped i n t o  t h e  l a k e  from t h e  w e l l  a t  F o r t  Soda. Water  l o s s  i s  by  
. .~ 

seepage  and e v a p o r a t i o n .  Three  Ba t s  Pond h a s  a  s u r f a c e  a r e a  o f  0 . 4  h e c t a r e s  



T h r e e  Ra t s  Pond o p e r a t e s  a s  a  s i n k .  It i s  f i l l e d  by ground w a t e r  and w a t e r  

l o s s  i s  by e v a p o r a t i o n  o n l y .  C o n s e q u e n t l y ,  summer c o n d u c t i v i t e s  and s a l i n i t i e s  

a r e  2 t o  3  times h i g h e r  t h a n  t h o s e  i n  t h e  l a k e .  

T u i  chubs were  c a p t u r e d  u s i n g  minnow t r a p s  b a i t e d  w i t h  b r e a d .  S c a l e  

s amples  were  t a k e n  from 200 f i s h  c a p t u r e d  i n  Lake Tuendae l l ~ r i l  1 4 ,  1982 ,  and 

170 f i s h  c a ~ t u r e d  i n  Three  Bats Pond A p r i l  1 5 ,  1982.  S t a n d a r d  l e n g t h  was 

r e c o r d e d  f o r  e a c h  f i s h .  

S c a l e s  were  r e a d  on a  B e l l  and Howell  ABR-610 m i c r o f i c h e  p r o j e c t o r  a t  

48X bv two independen t  r e a d e r s .  T o t a l  s c a l e  radlus and r a d i u s  a t  each a f i i i i ~ l i , ~  

was r e c o r d e d .  The r e l a t i o n s h i p  of  t o t a l  s c a l e  r a d i u s  t o  f i s h  s t a n d a r d  l e n g t h  

i s  l i n e a r .  

The l a k e  ~ o p u l a t i o n  c o n t a i n e d  a g e  g r o u p s  O-t t o  4+ w h e r e a s  t h e  pond 

p o n u l a t i o n  was r e p r e s e n t e d  by o n l y  one  f i s h  i n  t h e  0+ a g e  g r o u p  and t h e  

remainder i n  age  g rouns  1+ t o  3+. The s i z e  a t  c a n t u r e ,  b y  a g e  a r e :  

Lake Tuendae T h r e e  B a t s  Pond 

-- 
X SL SD N X SL SD N 

O+ 48 .3  5 . 6 5  3 5  5 7 . 0  - 1 

1+ 6 3 . 8  6 . 0 5  95 6 5 . 2  3.85 7 1  

2+ 8 2 . 2  8 .60  5  5  7 8 . 3  6.36 94  

3+ 1 0 3 . 8  8 . 3 0  11 1 0 8 . 0  11 .77  4 

4+ 109 .5  9 .19  2 - - - 

The b a c k c a l c u l a t e d  s i z e s  a t  e a c h  aqe  are:  

Lake Tuendae 

- 
Age X S L  

1 4 9 . 1  

2 71 .8  

3  97 .9  

4  103 .4  

T h r e e  B a t s  Pond 

- 
X SL 

46.9  

64 .7  

9 7 . 4  



I - 
pond and t h e  l a k e  ~ o ~ u G t i o n s  ( S t u d e n t ' s  T - t e s t  p  <0 .05)  o c c u r s  a t  age  2 ,  w i t h  

I 

t h e  pond p o ~ u l a t i o n  h a v i n g  s m a l l e r  f i s h .  T h i s  d o e s  n o t  n e c e s s a r i l y  imp ly  t h a t  

t h e  pond i s  a l e s s  s u i t a b l e  env i ronmen t  f o r  t h e  Mohave t u i  chub ,  however.  

Dur ing  November 1982 ,  a  w a t e r  q u a l i t y  problem deve loped  i n  t h e  pond t h a t  

r e s u l t e d  i n  a s u b s t a n t i a l  d i e - o f f  of  Mohave t u i  chubs .  O b s e r v e r s  e s t i m a t e d  

t h e  k i l l  a t  907! o r  more o f  t h e  t u i  chub p o p u l a t i o n  i n  T h r e e  B a t s  Pond. No 

a b s o l u t e  c a u s e  f o r  t h e  d i e - o f f  was e v e r  i d e n t i f i e d .  T h i s  f i s h  k i l l  r e d u c e d  

t h e  p o p u l a t i o n  o f  t u i  chubs  :.4O mi  SL i n  t h e  pond f rom an Oc tobe r  1981  i e v e i  

of L,h58 (95% C I ,  2 ,873-9 ,941)  t o  a  F e b r u a r y  1982 l e v e l  of 2 ,177  (95% C I ,  

1 ,789-2 ,778)  ( T a y l o r  1 9 8 2 ) .  However, Lake Tuendae ,  which d i d  n o t  e x p e r i e n c e  

a  n o t i c e a b l e  d i e - o f f  showed a s i m i l a r  r e d u c t i o n  i n  p o p u l a t i o n  s i z e ;  f rom an 

October  1981  l e v e l  o f  5 , 5 8 8  (95% C I ,  4 .314-7,929) t o  a  F e b r u a r y  1982 l e v e l  

o f  1 , 4 5 0  (95% C I ,  1 ,251-1 ,725)  ( T a y l o r  1 9 8 2 ) .  

The d i e - o f f  i n  t h e  pond a l t e r e d  t h e  p o p u l a t i o n  s t r u c t u r e  by  n e a r l y  

e l i m i n a t i n g  a l l  f i s h  l e s s  t h a n  50 mm SL. It may a l s o  h a v e  r e s u l t e d  i n  

I prema tu re  a n n u l u s  f o r m a t i o n .  

I Two o t h e r  i m p o r t a n t  a s p e c t s  o f  Mohave t u i  chub growth  were  d i s c o v e r e d  

from i n f o r m a t i o n   ath he red d u r i n g  t h e  s t u d y .  It was found  t h a t  Mohave t u i  

chubs grow v e r y  l i t t l e ,  i f  a t  a l l  be tween August  and A p r i l .  T h i s  phenomenon 

was d i s c o v e r e d  when s i z e s  and a g e s  f rom August  1 9 8 1  s a m p l e s  f rom F t .  Soda 

(Tav lo r  1982) were  compared t o  t h e  A p r i l  1982 s a m p l e s .  T h i s  is  p r o b a b l y  t h e  

r e s u l t  o f  t h e  e n e r g e t i c  c o s t s  a s s o c i a t e d  w i t h  l i v i n g  i n  a  warm, s a l i n e  e n v i r o n -  

ment d u r i n g  rhe summer and f a l l .  Mohave t u i  chubs  h a v e  been  documented t o  

a c t u a l l y  l o o s e  w e i g h t  be tween August and Oc tobe r  i n  t h e i r  h a b i t a t  a t  H i n c k l e y ,  

C a l i f o r n i a  (Have lka  e t  a l .  1 9 8 2 ) .  



Mohave t u i  chubs obse rved  a t  F o r t  Soda i n  t h e  1981-1982 s t u d y  were  smal ler  

t h a n  t h o s e  s t u d i e d  a t  F o r t  Soda i n  1970 (Vickers  1973) .  Few l a r g e  i n d i v i d u a l s  

were  s e e n  d u r i n g  t h e  c u r r e n t  s t u d y  and o n l y  one l a r g e  (220 mm SL) i n d i v i d u a l  

was c a p t u r e d .  V i c k e r s  n o t e d  t h a t  t u i  chubs were  b e i n g  f e d  t a b l e  s c r a p s  by 

p a t r o n s  of t h e  Zzyzx M i n e r a l  S p r i n g s  R e s o r t .  These  s c r a p s  may have been a 

s i g n i f i c a n t  food s o u r c e  t h a t  c o n t r i b u t e d  t o  t h e  ~ o p u l a t i o n ' s  growth.  The 

r e s o r t  i s  nc l o n g e r  i n  o p e r a t i o n  and t h e  chubs must now r e l y  s o l e l y  on 

food  produced w i t h i n  t h e i r  h a b i t a t .  
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